In the present study physicochemical parameters like pH, hardness, TDS, chloride, sulphate, nitrate, fluoride, DO, COD and conductivity of some important heavy metals such as iron, cobalt, cadmium, lead, mercury, chromium, selenium and arsenic were first analyzed in effluent water of Okhla industrial area phase-II and then groundwater of near by areas. Obtained values of effluent water were compared with ISI standard for effluent water discharge and groundwater values were compared with ISI and WHO drinking water standards. The result shows that discharge of untreated effluents by the industries is leading to contamination of groundwater of the surrounding areas. Lead, mercury, fluoride, TDS, sulphate was above the desirable limit in effluent water (ISI standard for effluent water discharge). Subsequent analysis of groundwater of nearby areas was rated as unacceptable for drinking because of presence of fluoride in all the samples above the desirable limit. Lead, mercury, cadmium, chloride was also detected in many samples.
Introduction
It is evident that many parts of the industrial area in India are colonized and are in very close vicinity of the industries and are using groundwater for drinking, cleaning and bathing purposes. In India groundwater is used for domestic and agricultural purposes. Heavy metals are basically present in groundwater but these play an important role in determining the quality of water for drinking purposes 2 . Metals are considered toxins and when they enter the body more than the prescribed limit they start causing harm. In the same way many physicochemical parameters play an important role in determining the quality of water.
The excesses concentration of these may cause various ill effects 4 . The levels of heavy metals need to be studied in both effluent and groundwater. Present work was carried in the Okhla industrial area phase-II, New Delhi, India in the year 2007. In the close vicinity of this industrial area there is dense population of residents who generally use underground water for most of there domestic purposes.
In this paper physicochemical parameters and some important heavy metals like lead, cadmium, arsenic, chromium, copper, iron, zinc, cobalt, mercury, selenium have been studied in effluent water and subsequently in groundwater of this locality.
Experimental
The procedure followed for analysis was from APHA 5. All the samples were collected in polypropylene bottles which were properly washed with 20% nitric acid and subsequently with deminierialized water. These were subsequently washed with deminierialized water of milli-Q system (ion exchange and filtration processes). Chemicals used in the analysis were of grade 'A', acids, modifiers are of suprapure grade.
Determination of heavy metal was done on atomic absorption spectrophotometer (AAS) furnace technique 6, 7 (Perkin Elmer's AAS-600 with Zeeman correction and L'vov platform), flame AAS technique (AAS-300) and flow injection atomic spectroscopy 8 (FIAS) attached with AAS-600.
Zinc and Iron analysis was done on flame method (AAS-300, PerkinElmer) . Mercury and arsenic analysis was carried out by the flow injection atomic spectroscopy (FIAS) attached with AAS-600 8 . The rest of the elements were analyzed by directly on AAS-600.
The samples of effluent and groundwater were collected from different locations of the Okhla industrial area phase-II. The samples collection bottles were uniquely labeled before collection. Groundwater samples were labeled starting with alphabet G (G-1 to G-10). The industrial effluent water was labeled starting with alphabet E (E-1 to E-10). The analysis of the sample was carried immediately after the collection of the samples. Sample collection locations are listed in Table 1 shown below. 
Results and Discussion
Results show considerable variation in the amount of heavy metals and physicochemical parameters for different industrial effluents samples. The results are summarized in Table 2 & 3. Thee results are compared with standards for effluent water discharge (12) IS10500.
The results of heavy metal determinations in effluent water sample (Table 2) exhibit that the amount of Cu, Se, Zn and As are below the desirable limit in all the effluent water samples. However the amount of Fe is found more than prescribed desirable limit for sample number E2 while for rest of the effluent samples it is less than the desirable limit. Though the level of Cd is above the desirable limit in samples E1 and E2 but for the rest of the effluent samples it is below the desirable limit. Pb is above the desirable limit in samples E1, E2 and E3 while it is almost equal to the desirable limit in sample E6. The amount of Cr is above the desirable limit in sample E2 but it is found to be considerably low in other effluent water samples. The level of Hg is above desirable limit in samples E1 and E2. The results of physicochemical studies for the same effluent water samples shown in Table 3 . There is a slight variation in the pH of these samples which ranges from 5.9-8 and is well within the desirable limit. The desirable limits of total hardness, T.D.S., chloride, nitrate, DO, conductivity is not established for effluent waste water but its effect on groundwater has been studied. The amount of sulphate in the effluent water is above the desirable limit. The range of fluoride is varying from 2.4-22 mg/L which is above the desirable limit. The value of COD is well within the prescribed desirable limit. 
*Desirable Limit as per IS:10500
The standard followed for groundwater is IS 10500 and 'WHO' drinking water standard. The groundwater results also show a considerable variation in the amount of heavy metals and physicochemical parameters. As expected results show that all the values of Fe, Cu, Zn, Se and As (Table 4) are within the desirable limit but for sample G1 and G2 value of cadmium are above desirable limit however for rest of the samples the values are with in the desirable limit. Pb is above desirable limit in sample G1 and G2 while for rest of the samples values are well within the desirable range. Mercury showed borderline values in samples G1, G2, and G6 while other values are well with in the desirable range. Two values of chromium are above desirable limit in G1 and G2 sample but it is normal in rest of the samples. Values of pH, TDS, Total Hardness, and nitrate are with in the desirable limit Table 5 . Chloride is above desirable limit in sample G1, G3, G5 and G6 while it is normal in other samples. Sulphate is high in sample G1, G3, G4 and G5 sample. The value of fluoride has varied from 1-3.1, four sample of sulphate is on borderline side and six are well above desirable limit. Two values of COD are on borderline (G1, G3 and G6) and rests are well within desirable range. DO is low only in one sample G6 and is normal in all other samples. Conductivity has shown variation 0.28-1.7 only one sample is above desirable range. 
*Desirable limit as per IS:10500 **WHO Standard value
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The high values of heavy metals and physicochemical parameters have severe health consequences and these are discussed independently below. Among the studied metals listed in Table 4 . Iron, copper, cobalt, zinc, selenium are essential metals and they are required for the body. Copper is essential component of several enzymes. It is essential for utilization of iron. Cobalt is essential as a component of vitamin B 12 required for production of red blood cells and prevention of pernicious anemia. Deficiency of selenium leads to cardiomyopathy in mammals including humans. Zinc is a nutritionally essential metal, and its deficiency results in severe health consequences 3 . Chromium is important in glucose and cholesterol metabolism 2 . Iron is an essential nutrient for erythropoiesis 9 .
In the present study, result shows that the concentrations of iron, copper, cobalt, zinc, selenium and chromium are within desirable limits in all the samples so it is not going to cause ill effects on the near by population. But these metals become toxic when they exceed the normal range. The normal range in adult male for iron in serum is 65-175 µg/dL for copper it is 70-140 µg/L, for cobalt is 0.11-0.45 µg/L, for zinc it is 70-120 µg/dL, for selenium it is 46-143 µg/L and chromium 10 is ranging < 0.05-0.5 µg/L.
The second group of heavy metals in the present study is cadmium, lead, mercury and arsenic and cobalt. These elements are not at all required by the body so it may cause harmful effects if there concentration increases in the body above the prescribed limit. In the present study lead, mercury, cadmium and mercury were found in some groundwater there it may cause ill effects on the population consuming this groundwater.
The normal ranges prescribed for cadmium in whole blood is 0.3-1.2 µg/L for non smokers and 0.6-3.9 µg/L for smokers. For adult the normal range for lead in whole blood is < 25 µg/dL. The normal range for mercury in whole blood is 0.6-59 µg/L and for arsenic the normal reference range 10 is 2-23 µg/L . Acute effects of lead are inattention, hallucinations; delusions, poor memory, and irritability are symptoms of acute intoxication. Lead absorption in children may affect there development and also results in bone stores of lead. It is associated with behavioral effects, nephropathy, and plumbism. Primary target organs of mercury toxicity are nervous system and kidneys 3 . Exposure to elemental mercury is associated with both sensory and motor nerve conduction abnormalities. Mercury poisoning is also associated with erethism, eye disease, skin disease (erythema, itching, papules, and pustules) 3 .
The principle long-term effects of low level exposure to cadmium are chronic obstructive pulmonary disease and emphysema and chronic renal tubular disease. Ingestion of high concentration of cadmium leads to nausea, vomiting, and abdominal pain 3. When arsenic is ingested in large amounts leads to fever, anorexia, hepatomegaly, melanosis, and cardiac arrhythmia and even death 3 .
Metals differ from other toxic substances in way that they are neither created nor destroyed by humans 3 . The conceptual boundaries of what is regarded as the toxicology of metals continue to broaden. Historically, metal toxicology largely concerned acute or overt effects, such as abdominal colic from lead toxicity, or bloody diarrhea and suppression of urine formation from ingestion of corrosive (mercury) sublimate. These metals when enter the body and when their levels cross certain levels they start producing effects and cause ill health.
The pH values are with in the range as prescribed by IS: 10500, and WHO. Total hardness and total dissolved solids are well with in the desirable range. The elevated values of chloride may cause change in the taste of water, corrosion and palatability are also effected. Elevated level of sulphate causes gastro intentional irritation when magnesium and sodium are present. The upper range of fluoride causes fluorosis and effects bone and teeth 11 .
Conclusion
The groundwater of the studied area near the Okhla industrial area phase-II has been found to be unfit for drinking because fluoride has been detected in all samples above desirable limit. Lead, mercury, chromium, chloride and sulphate has also been detected few samples ( Table 4 & 5) . People from that area should drink only treated water. But subsequent review and checking of water should be taken care. The industry should discharge there effluent water only after proper treatment. Blood, urine hair are the most accessible tissues in which to measure an exposure or dose, as they are some times referred to as indicator tissue.
